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Let B be a block (finite connected graph without cut-vertices) with at least 
four vertices and 5, 7 be distinct vertices of B. We construct a new block M = 
M(B, 5, 7) containing five copies of B, and use the existence of a Hamiltonian 
circuit in M’ to establish the existence of a Hamiltonian path starting at [ and 
ending at 7 in B”. A variant of this trick shows that B” - E has a Hamiltonian 
circuit. 
We use the notation and terminology of [4], with the terms “point,” 
“line,” and “cycle” replaced by vertex, edge, and circuit. In particular, 
a block is a finite connected graph with at least one edge and no cut-vertex. 
The letter G will denote a graph, and V(G) [E(G)] denotes its set of vertices 
[edges]. Following [I] and [5], we call G Hmziltonian connectedif every two 
distinct vertices of G are joined by a Hamiltonian path of G and li- 
Hamiltonian if, for every subset X of V(G) such that 1 X 1 < k, the graph 
G - X (obtained from G by removing the vertices in X and their incident 
edges) is Hamiltonian. Let u’ denote a walk E,, , x, , t’1 , x2 ,..., x, , 1~~ in G. 
Then F(w) denotes vO, L(w) denotes D, , V(w) denotes {vO, ~1~ ,..., v,t, 
and E(w) denotes (x1 ,..., x,1. Two vertices vieI , cli (1 < i :g 17) are called 
w-neighbors of each other. A subsequence zli , xi, 1 , lli, 1 , x, o ,..., xj , zlj 
of ~1, where 0 -< i :< j < n, is a section of MI. We call NV and XX-path if 
it is a path and u,, , D, E XC V(G). 
In a series of paper [2, 31, H. Fleischner proved: 
THEOREM I. The square oj’a block with at least 3 vertices is Hamiltonian. 
In this note we show that the following stronger result is actually an 
easy consequence of Fleischner’s Theorem: 
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THEOREM 2. The square of a block is Hamiltonian connected. 
Indeed, Fleischner’s Theorem will be shown to imply the following 
still stronger result, of which Theorem 2 and another property of the 
square of a block (Theorem 4 below) are both corollaries: 
THEOREM 3. Let X be a subset of V(G) such that ) X J 3 2. Suppose 
that G is connected and, for every v E V(G), every component of G - v 
includes at least one element of X. Then there exist disjoint XX-paths 
s1 ,..., s, in G2 such that V(Q) u ..* U V(s,) = V(G). 
Proof. Partition X into two non-empty subsets A, B. Let G, ,..., G, be 
disjoint graphs isomorphic to G and Ai , Bi, Xi be the subsets of V(Gi) 
corresponding to A, B, X under a fixed isomorphism of G onto Gi . Form 
a graph M by adjoining to G, u ... u G, two new vertices 01, 8 and 5 / X 1 
new edges joining 01 to the elements of A, u *es u A, and ,8 to the elements 
of B, u ... u B, . It is easy to show that A4 is a block. Hence, by 
Theorem 1, M2 has a Hamiltonian circuit h such that F(h) = L(h) = N. 
Since 01, 8 each have only two h-neighbors, we can select K so that G, 
includes no h-neighbor of 01 or /3. Let tl ,..., t, be the maximal sections of 
h in the subgraph Gk2 of M2. Then the F(tj) and L(tJ are incident with 
edges in E(h) - E(Gk2), and our choice of k implies that none of these 
edges can be incident with 01 or p. Since the elements of X, are the only 
vertices of GI, incident with edges in E(M2) - E(Gk2) which are not 
incident with 01 or /3, we conclude that t, ,..., r, are X,X,-paths in G,,“; 
obviously these paths are disjoint and V(tJ u .*a u V(t,) = V(G,). From 
these facts and the isomorphism between Gk and G it follows that there are 
disjoint XX-paths s, ,..., s, in G” such that V(s,) u .** u V(s,) = V(G), 
and Theorem 3 is proved. 
Let B be a block and [, 7 be any two distinct vertices of B. Then 
B2 has a Hamiltonian arc joining 6 and q because this is obvious if 
V(B) = {[, q} and otherwise follows by taking G = B and X = (5, y> in 
Theorem 3. This proves Theorem 2. 
THEOREM 4. The square of a block with at least 4 vertices is 
1 -Hamiltonian. 
Proof. Let B be a block with at least 4 vertices and let < E V(B). Applying 
Theorem 3 with G = B - 5 and X equal to the set of vertices adjacent 
to 5 in B, we conclude that there are disjoint XX-paths sr ,..., s, in (B - 5)’ 
such that V(s,) u ..a u V(s,) = V(B - 8). If Xi is the edge of B2 joining 
L(s,) to F(si+,) for i = I,..., r (where F(s,+i) means F(sJ), then, in a self- 
explanatory notation, L(s,), X,. , s1 , X, , sa , hz ,..., X,_, , s, is a Hamiltonian 
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circuit of B2 - t. Hence B2 - 5 is Hamiltonian for every l E V(B). More- 
over B2 is Hamiltonian by Theorem 1. It follows that B2 is I-Hamiltonian. 
A graph G has connectivity k if k is the smallest number of vertices whose 
removal from G (together with all of their incident edges) leaves either a 
disconnected graph or a graph with just one vertex. 
COROLLARY 4A. I f  G has connectivity k 3 2 and j V(G)1 3 k + 2, 
then G2 is (k - I)-Hamiltonian. 
Proof. Let A be a subset of V(G) such that j A / < k - 1. Select a 
SubsetBofAsuchthat IBI <k-2, IA-B/ ,<l. Then G-Bis 
a block. Hence (G - B)2 - (A - B) is Hamiltonian, by Theorem 4. 
But (G - B)2 - (A -B) is a subgraph of G2 - A. Thus G2 - A is 
Hamiltonian. 
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